Systems biological responses to chronic perfluorododecanoic acid exposure by integrated metabonomic and transcriptomic studies.
Perfluorocarboxylic acids (PFCAs) have been widely used in consumer and industrial products, such as food packaging, and found in the blood of both humans and wildlife. Although studies showed a high tendency toward biological accumulation and a variety of toxic effects for PFCAs, the mechanistic aspects of their toxicity remain unknown. In present study, we investigated the dosage-dependent metabonomic and transcriptomic responses of male rats to the exposure to perfluorododecanoic acid (PFDoA) over 110 days. Our NMR-based metabonomics results for both liver tissues and serum demonstrated that PFDoA exposure led to hepatic lipidosis, which was characterized by a severe elevation in hepatic triglycerides and a decline in serum lipoprotein levels. The results from transcriptomic changes induced by PFDoA corroborated these results with changes in gene transcript levels associated with fatty acid homeostasis. These results demonstrate that PFDoA induces hepatic steatosis via perturbations to fatty acid uptake, lipogenesis, and fatty acid oxidation. Several serum metabolites exhibited dose-dependences, providing thorough descriptions of changes induced by PFDoA exposure. These observations yielded novel insights regarding the toxicological mechanism of PFCAs at the systems level.